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Abstract

In residual stress measurement by the hole drilling method, efforts have been made to find the
accurate values for the relieved strain coefficient. The relieved strain coefficients may be
obtained from Kirsch solution, FEM analysis and experimental works. In this paper, loading
strain and relieved strain are measured by 4-point bending specimens Loading strain in the
specimen may represent stresses which vary along with the gage surface but not with the hole
depth. Loading stress also has to be calculated by taking account of stress gradient along the gage
length. Relieved strain due to hole drilling coincides with loading stress acting on the rosette
center despite of the steep stress gradient. Measurement error of hole diameter is also analyzed
for improved measurement of residual stress. Measurement of hole diameter would be done in
accuracy of 0.02mm.

(HDM, hole-drilling method)-2 193411 Mathar®
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Table 1 Diameter of the holes(measured through
4 different directions)

DI D D D
No. | Dia. 2 3 4 Freq.
(mm)

1 2.14 1 2.14 | 2.14 | 2.12 | 2.4 1

2 2.14 1 2.14 | 2.14 | 2.14 | 2.14
3 2.08 | 2.08 | 2.08 | 2.08 | 2.08
4 2.04 ) 2.04 | 2.02 | 2.04 | 2.04
5
6
7

L
2.04 | 2.04 j 2.04

—
2.08 | 2.08 | 2.0812.10]| 2.08
2.00 | 2.00 | 2.02 | 2.00 | 2.00
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Table 2 Loading stresses in 4-point bending specimens

Gage identification #1 #2 #3 #4 #5 #6 #7 #8 #9
Gage location 4 {mm)* 6 6 -6 6 -6 -5 6 6 0
Uniform S. ao 11.63 10.89 5.10 11.88 8.76 —4.11 12.54 12 33 0.36
(kg/mm?)
Grad. S. o, 1.99 2.06 0.95 2.07 1.55 (.87 2.12 2.11 1.97
(kg/mm?/mm)
@ h 1.94 1.82 (.85 1.98 1.46 (.82 2.09 2.06 **2.06

h . Location of the rosette gage center away from the neutral axis. Nagative h stands for the zone of the
compressive stress in the 4-point bending specimens.
**Value is taken from #8 gage because the loading condition is same for #8 and #9 but gage locations are different

each other.
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